Introduction
More than two decades of research suggests that patients who can enjoy the view of a garden outside their hospital window, and those who can go outside and experience nature first-hand, heal more quickly and experience marked psychological benefits when compared to those not exposed to a natural environment [1] [2] [3] [4] [5] . In addition to expediting patient recovery, gardens that are associated with medical facilities can provide fresh produce to patients and their families, can serve as a platform for clinic-based nutrition education, and may help patients develop new skills and insights that can lead to positive health behavior change. Such changes to the healthcare environment could potentially improve the health of patients, staff and the surrounding community.
Community gardens at medical facilities that supplement the diets of their patients with fresh produce may also help reduce instances of food insecurity by helping stretch food dollars [6] [7] [8] . Approximately 12.7% of US households reported food insecurity at least some time during the year in 2015, and 5.0% reported very low food security [9] . Rates of food insecurity were substantially higher than the national average for households near or below the Federal poverty line, households located in nonmetropolitan areas and in the Southeastern US, households with children headed by single women or single men, and Black and Hispanic households [9] [10] [11] . Although meeting dietary recommendations is challenging for the general population, when compared to non-gardeners, community gardeners report consuming more servings of fruits and vegetables and are more likely to meet national dietary recommendations to consume at least five servings of fruits and vegetables each day [12] [13] [14] [15] . In addition to changes in individual-level behaviors, community gardens may also promote community cohesion, beautification, civic engagement, and social well-being [14, [16] [17] [18] [19] .
Community gardens that are associated with outpatient clinics are unique in that they can potentially provide patients with prevention and/or treatment-based experiential learning as a component of their healthcare experience. Further, clinic gardens can enhance the healthcare environment, transforming it from a place for treatment to a place of health promotion and disease prevention. In 2009, a community garden was developed at an urban outpatient clinic in X, North Carolina, where services are provided on a free or reduced fee basis to individuals at or below 200% of the Federal poverty level. The purpose of the community garden is to provide fresh produce to clinic patients, facilitate nutrition education, provide a place for respite, and cultivate patient-provider relationships.
While community gardening is undergoing resurgence, there is a strong need for evaluation studies that employ valid, reliable, and widely accepted measures [18] . Therefore, the overall goal of this study was to conduct a process evaluation of patient, volunteer, and staff participation in the clinic community garden. The primary objectives of this study were to (1) calculate the percent of patients who reported awareness of the garden, who had received food from the garden, and who had visited the garden; (2) describe patient demographics and health information, household food security, and participation in the community garden; and (3) determine whether patients who received food from the garden differed by demographic characteristics and household food security vs. those who never received food from the garden. The secondary objectives were to characterize community garden volunteers and assess satisfaction with volunteering; and assess medical professionals' opinions and interest in using the garden for patient treatment and education.
Method Setting
The outpatient clinic community garden is placed on the clinic property, and is located in a historic African-American neighborhood. The surrounding area is characterized by high rates of poverty (over 40% have an annual income of less than $15,000) and marked racial diversity (up to 76% minority, versus 39% for the entire county). North Carolina has higher prevalence of food insecurity (16.7%) and very low food security (6.4%) compared to the US averages of 14.0 and 5.6% [9] . Through a partnership between community, medical, and academic organizations, the garden was developed to cultivate fresh produce for patients of the medical clinic and residents of the surrounding neighborhood. Philanthropic foundations and other grant funding have financially supported the development and maintenance of the garden, and the costs associated with running the garden are approximately $2000 each year. Garden volunteers (including volunteer groups, patients, neighbors, physicians, students, and master gardeners) plan, plant seeds and transplants, maintain the garden, harvest the produce, and deliver it to the adult medicine clinic for patients to take home. The seasonal variety of produce grown reflects cultural preferences and includes leafy greens, radishes, onions, turnips, peas, beets, carrots, okra, cucumbers, peppers, eggplant, beans, squash, tomatoes, sweet potatoes, blueberries, and herbs.
Garden produce reaches clinic patients and neighborhood residents in different ways. Produce is harvested by volunteers and displayed in the adult medical clinic where patients are provided bags and invited to take home the produce they prefer. Patients and neighborhood residents may also visit the garden to pick fresh produce themselves. Lastly, patients, neighborhood residents, medical clinic staff, volunteers, and community partners are invited to participate in harvest days. There are no eligibility criteria to receive food from the garden. Nutrition education at the garden or involving fresh garden produce takes place informally, initiated by health practitioners during patient visits or as part of a diabetes education class. Medical practitioners take patients to the garden, incorporate the garden produce into counseling in the office, and send their patients home with produce bags. There is no referral process, and patients who are exposed to one or more components of the garden are not followed. Development of this evaluation study was intended to be the first of many assessments to help shape programming, monitoring and evaluation centered on the medical clinic community garden.
Study Design and Recruitment
A cross-sectional survey study design was used to evaluate clinic community garden participation among patients, community volunteers, and clinic staff. Data was collected during the months of September through November in 2012. This study was reviewed and approved by the Institutional Review Board. The study team coordinated with the adult medical clinic staff so that patient recruitment and survey administration was not disruptive. All adult male and female patients who had previously visited the clinic and were attending appointments during the study period were recruited to verbally complete the three-question community garden participation screener during their appointment check-in procedures. Patients were then randomly selected and recruited by research personnel in the clinic to complete an additional in-person survey after checkout. A daily appointment list was generated from all followup patients scheduled to attend the adult medicine clinic. To randomly select patients for the survey, patients were assigned random numbers using a computer program, random numbers were sorted, and patients were approached in order of the sorted list. To prevent double sampling, the medical record number for each participant approached was entered into a system and future appointments for that patient were excluded from the patient appointments list generated each day. Patients were included in the study if they were 18 years or older and had previously been seen in the adult outpatient clinic at least once. Patients were excluded from participation if they did not understand English, or were cognitively impaired and could not complete the survey, as judged by the nursing staff or primary care physician.
To characterize the community garden volunteers and assess their satisfaction with volunteering, a convenience sample of 71 community garden volunteers were recruited to complete an online survey. The garden manager provided a list of volunteer names and contact information. Volunteers were recruited if they were 18 years of age or older and had volunteered in the community garden; and excluded if they did not understand English. The staff of the adult medicine clinic was also recruited in person by members of the research team to complete a brief survey during clinic hours inquiring satisfaction, interest, and impact of the community garden regarding clinical programming. Staff included registered nurses and licensed nurse practitioners, physicians, and physician assistants, pharmacists, and administrative staff.
Instruments
The patient survey included a modified version of the Adult Community Gardener Survey, developed by the Community Food Security Coalition, and was used to assess patient participation in and satisfaction with the community garden, patient demographics and health characteristics [20] . Food insecurity was measured using the US Household Food Security Survey Module: SixItem Short Form [21, 22] . Patient fruit and vegetable intake was assessed using the two-item cup fruit and vegetable screening module [23, 24] . During survey administration, examples of one-cup equivalents were given to help aid participants with recall of portion sizes. The portion sizes for one-cup equivalents were developed using information from the USDA MyPyramid website [23] . The patient survey was informally pilot-tested among a group of 20 patients who attended an ongoing diabetes education class at the clinic. Each patient completed the survey and specific survey items were discussed as a group (data not included here).
The volunteer survey included questions from the Adult Community Gardener Survey to assess volunteer satisfaction with participation in maintaining the clinic garden, demographic and income characteristics [20] . Volunteer fruit and vegetable intake was assessed using the same two-item cup fruit and vegetable screening module (previously described) [23, 24] . A visual callout box proving examples of one-cup equivalents placed next to these questions to help aid volunteer participants with recall of portion sizes. Developed by the research team, the staff survey collected information regarding interest level and satisfaction in the community garden. Staff were also asked how often they told patients about the community garden and garden produce, whether they had ever used the garden as a platform for education, and whether they intended to use it with patients in the future.
Data Analysis
We expected to obtain generalizable data from the in-depth patient survey with a minimum of 150 participants [20] . All statistical analyses were performed using Statistical Analysis Software, version 9.2 (SAS Institute Inc. Cary, North Carolina, 2010). Descriptive statistics (mean, standard deviations, and frequencies) were calculated for patient characteristics, community garden participation and barriers to participation. The prevalence of patient participation was estimated by calculating the percent (95% CI) of patients who had received vegetables, heard of the garden, and who had visited the garden. T tests for continuous variables and non-parametric fisher exact and Chi square tests were used to determine differences in community garden awareness by patient characteristics. Descriptive statistics were also calculated for volunteer characteristics, volunteer satisfaction, and satisfaction among outpatient clinic staff. The first author manually organized answers to the three open-ended questions in the volunteer survey, and main themes were generated. All steps in the analysis were discussed and reviewed with the research team.
Results

Patient Health-Related Characteristics and Community Garden Participation
Between 100 and 180 patient appointments were scheduled each day during the data collection period. These numbers do not reflect cancelled appointments and noshows. Approximately 825 patients were potentially eligible to complete the three-question screener during the data collection period. Of those, 411 patients completed the screener (50% response rate). Among patients who completed the 3-question screener (N = 411; mean age 52 years, 66% female, 69% African-American, 26% white), 18% had received fresh vegetables from the outpatient clinic community garden, 39% had heard of the garden, and 10% had visited the garden (Table 1) . Patients who were African-American (p = 0.06), female (p = 0.03), and slightly older (57.6 years; p = 0.0018) were more likely to have received vegetables. Similarly, patients who were African-American (p = 0.0001), female (p = 0.18), and slightly older (55.3 years; p = 0.0015) were also more likely to be aware of the community garden (Table 2) .
Approximately 200 patients with appointments in the adult medicine clinic were approached for recruitment to complete the additional, longer survey. 20 patients did not speak English and 28 refused participation, yielding 152 participants who completed the additional survey (76% response rate). Approximately 61% of the respondents were African-American, 62% were female, and 84% were 41 years or older (Table 3) . 38% completed more than 12 years of education, 40% reported unemployment, 17% were retired, and 50% reported low or very low food security. Patients reported consuming 0.8 ± 1.0 cups of fruit and 1.1 ± 0.9 cups of vegetables each day, and the most commonly used food preparation methods included boiling, steaming, and pan-frying. 66% reported high blood pressure, 30% reported type 2 diabetes mellitus, 20% reported cancer, and 18% reported heart disease. Of the 20% of patients who had received food from the garden, approximately 67% received it only once. Among the 50% who had heard of the community garden, approximately 57% had seen it, 40% reported that someone told them about it, and almost 20% had visited the community garden. Patients who were older (p = 0.035), African-American (p = 0.004), or retired (p = 0.018) were more likely to be aware of the community garden. The most common barrier to participation was awareness (80%), 40% reported needing more gardening knowledge, and 72% of the patients were interested in learning more about the community garden (Fig. 1) .
Volunteer Characteristics, Satisfaction, and Personal Impact
Of the 71 community garden volunteers recruited for participation in this study, 30 completed the volunteer survey (42% response rate). 93% of the volunteer respondents were white, 83% were female, and 47% were between the ages of 19 and 30 (n = 30; Table 4 ). On average, volunteers reported consuming 1.9 ± 0.9 cups of fruit and 2.3 ± 0.9 cups of vegetables each day. When asked about the personal impact as a result of working in the community garden, volunteers reported that they had learned more about gardening (97%), gained new gardening skills (96%), felt more involved in the neighborhood (82%), cared more about the environment (61%), and knew more about the environment (60%). Additionally, volunteers reported that they taught family or friends to garden (47%), ate food that is fresher, were more physically active (40%), ate new kinds of foods (27%), and ate less fast food (20%). When asked what they liked best about volunteering in the community garden, common themes included community involvement, helping others, working with other volunteers, and spending time outside in the garden. One volunteer stated, "I started coming to the garden to help put fresh food on someone's table that might not otherwise have access. I keep coming back because I enjoy the variety of people I have met and what I have learned about gardening. There is an energy at the garden that is contagious." When asked what they liked least about volunteering at the community garden, the most common theme was time constraints, followed by limitations in confidence and knowledge of gardening skills. When asked if and how the community garden has made a difference in their life, the most common themes were feeling a sense of community and meeting the needs of the community. Additional themes included learning more about food insecurity, providing an outlet and reducing stress, meeting new people, feeling a sense of fulfillment, and learning about growing produce.
Clinical Staff Support
All of the 20 regular outpatient clinic staff completed the survey. Staff responded favorably in using the community garden in patient treatment and education (Table 5 ). The frequency of patient referral varied such that 30% told their patients about the community garden 'all of the time,' 40% reported 'most of the time,' and 30% reported 'some of the time.' Approximately 40% of the medical professionals reported that they had used the community garden for patient education, which included discussing availability and value of fresh produce, discussing the importance of vegetables in the diet, discussing the differences between fresh and canned vegetables and how to cook them, offering vegetables as part of discussion about diet and type 2 diabetes, mentioning that home grown produce provides vitamins and fiber, teaching how to use fresh vegetables, and discussing the benefits of eating fresh vegetables. All of the respondents reported that the community garden could be used 'as an effective tool for nutrition education,' and nearly all agreed it could be used 'as a tool to address issues of food insecurity,' 'to facilitate patient/provider communication,' and 'to provide access to fresh produce among patients in the clinic.'
Discussion
Community gardening has been recognized as a new paradigm for community engagement and wellness. The extent to which this paradigm can be applied to the healthcare environment is the underlying topic of this paper. A process evaluation of a clinic community garden was pursued to help shape future programming and to answer important questions regarding value and reach. Although recommendations have been made for the evaluation of community gardens, this is the first known community garden study to apply process evaluation principles. The findings of this evaluation of patient, volunteer, and staff participation in a clinic community garden helped identify several important factors that may promote its maintenance and improve its effectiveness. One of the most noticeable findings was the lack of patient awareness of and actual use of the garden. While 70% of healthcare providers reported telling patients about the garden and 40% reported using the garden for patient education purposes, only 39% of patients reported being aware of its existence. In general, patients did not endorse barriers to engagement with the community garden, with fewer than one-tenth mentioning transportation, time, lack of interest in eating or cooking vegetables as barriers. Rather, 80% of patients reported lack of knowledge as a primary barrier for visiting the community garden, and 72% were interested in learning more. Therefore, activities aimed to increase awareness of the community garden, such as cooking demonstrations, as well as increased promotion in-clinic and through social media outlets, may be effective strategies to increase participation among clinic patients. High levels of interest among patients may also increase the likelihood of successful patient recruitment for clinic programs that use the garden as a platform for nutrition education. Another noticeable finding was that two-thirds of the patients who received garden produce had only done so once. Receiving garden produce from a clinic community garden sparingly is not going to alleviate experiences of food insecurity. However, it may serve as a nudge for individuals to seek nutrition assistance services. It is also important to consider this finding when developing interventions to address food insecurity and clinic gardenbased programming in general. Rather than a clinic farm stand, the most effective use of a clinic community garden space may instead consist of focused nutrition education programming with consistent patient participants. Although we did not specifically ask about barriers to receiving produce, it may be that with the lack of awareness of the community garden, patients were unaware of where the produce had come from, or that they could come and receive bags at other times other than during visits. It is expected that increased awareness of the garden may improve uptake of food bags by patients. As a result of working in the community garden, volunteers reported eating more fresh food, being more physically active, learning about gardening, feeling more involved in the neighborhood, and teaching family/friends to garden. Previous research has reported similar findings [7, 25] . Garden volunteers in this study also reported caring more about the environment as a result of working in the garden. Similarly, others have reported that community gardens are associated with increases in environmental stewardship and have been used as a tool to facilitate environmental literacy [26, 27] . Community gardens are known to promote community building, civic engagement, social capital, and social well-being [14, 17-19, 25, 26] . Community garden volunteers in this study reported similar values. When asked what they liked best about volunteering in the garden, the most common responses were community involvement, helping others, working with others, and spending time outside.
The findings of this study also helped to identify important factors that will promote the maintenance of other medical center-based community garden programs, such as clinic support. Overall, medical center staff reported that the community garden was a useful component of the clinical environment, and identified the garden as an important component in nutrition education. Nearly half of all clinical staff reported that they had used the garden for patient education and as a catalyst for discussions pertaining to food production, food access, and food preparation. However, the staff need to be made aware that there may be a communication gap between them telling the participants about the garden 5 (17.2) and the produce bags and the participants' awareness of the garden program. Staff may feel that mentioning the garden to a participant on one occasion is sufficient, but it may take repeat reminders about the garden and produce bags to increase awareness among patients. Furthermore, the neighborhood community development corporation, one of the partners engaged in the community garden, received a large grant to increase neighborhood access to healthful foods. While the majority of funding is dedicated to the introduction of a market retail space, employment training, catering, and a restaurant, a portion of the budget will be appropriated to the garden for outreach activities, including cooking demonstrations, educational outreach and training. These types of outreach activities may lead to greater awareness and participation.
This study is not without limitations. The study design was cross-sectional and findings are specific to a community garden located at an urban outpatient clinic. Therefore, the findings are not generalizable to other community garden settings, and may be most useful for program planning and future research. Seasonal variation in garden produce and volunteerism was not considered in the study design. Although a random patient sampling protocol was used to minimize selection bias, it may have still influenced the results, especially considering patients who did not attend their scheduled appointments. It is also important to consider the limited reach of the clinic community garden during the time of this evaluation. While facilitators and barriers to patient awareness and participation in the community garden were investigated, factors not included in this study may help explain the lower awareness rates. Additional factors should be considered in future evaluations and the use of semi-structured interviews and focus groups may help provide further clarity. Lastly, while patient participation rates were high for the three-question patient participation screener and longer patient survey, the number of patients who reported receiving food from the garden (or were exposed to the garden) was not large enough to make comparisons by demographic characteristics, household food security, and important outcome data such as fruit and vegetable intake. This systematic, comprehensive evaluation also had several strengths. The process evaluation was multidimensional, including an evaluation of patient awareness and participation, volunteer participation, and staff support. The random patient sampling protocol was another strength of this study, and its use is strongly recommended for future studies. The patient and volunteer community garden surveys were developed using validated tools, and were culturally adapted and informally pilot tested prior to their use. The patient and staff response rates were also high. The patient response rate was 76% for the detailed survey, and the staff response rate was 100%.
Conclusion
Comprehensive process evaluations can be utilized to quantify benefits of community gardens in medical centers as well as to point out areas for further development, such as increasing patient awareness. As nutrition education and garden programming are formalized and implemented, future research should continue to include systematic evaluations, such as summative evaluation and long-term follow-up to determine whether this unique component of the healthcare environment helps improve patient outcomes. A particularly unique opportunity for research at the administrative and community levels could focus on the recent ruling by the Internal Revenue Service (IRS) that allows nonprofit hospitals to claim the help they provide their communities to ensure adequate nutrition as part of their exemption from federal taxation [28] . In addition to claiming tax credit for prescription programs that substitute healthier foods for medicine and programs that reduce the cost of fruits and vegetables in farmers markets and grocery stores, this ruling could help nonprofit hospitals claim tax credit for their efforts surrounding hospital-based community gardens and urban farms. Monitoring and evaluation may help motivate hospitals streamline their efforts toward improving community nutrition and healthful food access.
